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@ Article having Indicia-receiving layer. 

® An article comprising a substrate and an indicia-receiving layer on the substrate whicli comprises a pigment 
and at least one binder resin selected from ttie group consisting of vinyl chloride-vinyl acetate copolymers and 
polyurethane resins is provided. 
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ARTICLE HAVING INDICIA-RECEIVING LAYER 



BACKGROUND OF THE INVENTION 



5 Reid of the Invention 

The present invention relates to an article such as a ticket, a card, a coupon and the like, which has an 
indicia-receiving layer with good printing characteristics and durability. 

70 

Description of the Related Art 

With the progress of machinization of commercial transactions, magnetic cards having a magnetic layer 
and also an indicia-receiving layer on which various informations such as a money amount, the number of 

15 times, a date, etc, are printed are used and set in a reproducing machine to settle accounts. 

One example for using such magnetic card is a ticket vending system, in which an amount of money, 
the number of times, a date and the like are printed on the indicia-receiving layer formed on a substrate 
such as paper by contacting an ink ribben onto said layer by meand of a printing head at high temperature 
in a ticket vending machine and then the ticket is sold. Currently, there are two combinations of the indicia- 

20 receiving layer and the ink ribbon. 

A first combination comprises an indicia-receiving layer which is formed on a substrate such as paper 
by apply ing a dispersion of a light color inorganic pigment in a binder resin on the substrate and an ink 
ribbon having an ink layer formed by applying a pigment such as carbon black or a dye such as nigrosine 
dispersed in a wax and the like on a ribbon substrate. In this combination, the pigment or the dye is melt . 

25 transferred to the indicia-receiving layer by pressing tiie ink ribbon to the indida-receiving layer by a heated 
printing head. A second combination comprises an indicia-receiving layer formed by ajDpiying a binder resin 
which can hold dye molecules on a substrate and an ink ribbon having an ink layer formed from a 
dispersion of an antiiraquinone type disperse dye or an azo disperse dye in a thermoplastic resin such as 
polyvinyl alcohol and polyester. In this combination, the ink ribbon is heated by the printing head to 

30 evaporate or subrimate the dye and simultaneously to have it penetrated in the indicia-receiving layer. 

However, the both combinations have their own drawbacks. When the indicia-receiving layer of the first 
combination is repeatedly rubbed in the ticket vending machine or the reproducing machine for many times, 
it is broken or the thermal transfer ink is scraped. In the second combination, the indicia-receiving layer is 
discolored or the printed indicia are faded due to moisture. Particulariy in case where an aqueous emulsion 

35 or a water-soluble resin is used as the binder resin, when the card is used with bearing water droplets 
thereon, the binder resin is gradually deteriorated and finally tiie indicia peneti*ated in the indicia-receiving 
layer becomes illegible. 

Neitiier combination of tiie indicia-receiving layer and the ink ribbon has satisfactory durability and 
printing characteristics. 

40 

SUMMARY OF THE INVENTION 

One object of the present invention is to provide a formulation of a pigment and a binder resin which is 
45 suitable for forming an indicia-receiving layer on a thin article, particularly a sheet form article such as a 
ticket, a card, a coupon and the like and has improved printing characteristics and durability. 

Another object of the present invention is to provide an article such as a ticket, a card, a coupon and 
the like, which has an indicia-receiving layer with good printing characteristics and durability. 

These and other objects of the present invention are accomplished by an article comprising a substrate 
50 and an indicia-receiving layer on the substrate which comprises a pigment and at least one bider resin 
selected from the group consisting of vinyl chloride-vinyl acetate copolymers and polyurethane resins. 

DETAILED DESCRIPTION OF THE INVENTION 
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According to the present invention, as the binder resin, the vinyl chloride-vinyl acetate copolymer and/or 
the polyurethane resin are used. Among them, a vinyl chloride- vinyl acetate copolymer having 0.1 to 7 % 
by weight of acrylic hydroxyl groups and a polyurethane resin having aromatic rings (e.g. VAGF (by U.C.C.. 
USA) and Baiion VR 8310 and 8200 (by Toyobo, Japan)) are preferred. Particularly, the vinyl chloride-vinyl 
5 acetate copolymer having 0.1 to 7 % by weight of the acrylic hydroxyl groups is less discolored by 
dehydrogen chloride at high temperatures and has better weather resistance than a vinyl chloride-vinyl 
acetate-vinyl alcohol copolymer which is prepared by saponification of the vinyl acetate components to form 
the hydroxyl groups. Therefore, the indicia-receiving layer comprising the vinyl chloride-vinyl acetate 
copolymer having 0.1 to 7 % by weight of the acrylic hydroxyl groups as the binder resin does not suffer 
70 from deterioration due to moisture, discoloration or deterioration of mechanical properties and has good 
weather resistance and improved printing characteristics and durability. 

When the vinyl chloride-vinyl acetate copolymer has less than 0.1 by weight of the acrylic hydroxyl 
groups, the dispersibility of the pigment in the resin is not satisfactory. As the increase of the content of the 
acrylic hydroxyl groups, the dispersibility of the pigment in the resin is increased. But, when the content of 
75 the acrylic hydroxyl groups exceeds 7 % by weight, solubility of the resin in a solvent is decreased- 

A preferred example of the vinyl chloride-vinyi acetate copolymer having the acrylic hydroxy! groups is 
one having repeating units of the formula: 
■ -(CH2CHCI)x-(CH2CH0C0CH3)y-(CH2CXR)2- 

wherein R is a hydrogen, a methyl group or an ethyl group, X is -CH2OH, -CH(CH3)OH, -C0OCH2OH^ 

20 -GOOC2H4.OH, -COOCsHsOH or -COOC4.H80iH, x is an integer of 220 to 650, y Is an integer of 3 to 60 and 
2 is an integer of 2 to 60. Commercially available vinyl chloride-vinyl acetate copolymer having the acrylic 
hydroxyl groups includes VAGF (Content of the acrylic hydroxyl groups of 1.8 % by weight manufactured 
by U.C.C, U.S.A.). The vinyl chloride-vinyl acetate copolymer having the acrylic hydroxyl groups may be 
prepared by a conventional polymerization method such as solution polymerization, suspension polymeriza- 

25 tion, bulk polymerization and emulsion polymerization. For example, in the solution polymerization, to a 
reaction vessel, vihyl chloride and vinyl carboxylate are charged -together with a polymerization initiator such 
as benzoyl peroxide, and the mixture is heated to initiate polymerization followed by the addition of an 
acrylic monomer having the hydroxyl group. In this case, the acrylic monomer having the hydroxy! group is 
continuously added to the polymerization system as the polymerization proceeds since a copolymer having 

30 a homogeneous composition is prepared, although the acrylic monomer may be added to the polymeriza- 
tion system all at once at an Initial stage of the polymerization. By controlling an amount of the acrylic 
monomer having the hydroxyl group, the amount of the acrylic hydroxyl groups in the obtained vinyl 
chloride-vinyi acetate copolymer can be adjusted. Examples of the vinyl carboxylate are vinyl acetate, vinyl 
propionate, vinyl versatate, vinyl stearate and the like. Among them, vinyl acetate is preferred. Examples of 

35 the acrylic monomer having the hydroxyl group are 2-hydroxyethyl acrylate and methacrylate, 2-hydrox- 
y propyl acrylate and methacrylate. 2-propene-1-ol (allyl alcohol), 2-butene-1-ol (crytyl alcohol). 3-butene-2- 
ol (methylvinylcarbinol). polyoxyethylene glycol monomethacrylate, polyoxypropyiene glycol mon- 
omethacrylate and the like. Among them, 2-hydroxypropyl methacrylate is preferred. 

Because of the presence of the aromatic rings, the preferably used polyurethane resin having the 

40 aromatic rings has stiff molecule chains and an increased glass transition temperature. Since such 
polyurethane resin is stiff but flexible, the indicia-receiving layer comprising such polyurethane resin is less 
sticky and has improved durability. Although conventionally used polyester resins has good printing 
characteristics, said characteristics are greatly changed with time, and the resin is very sticky at high 
temperatures and has poor durability against repeated use. 

45 Preferably, the polyurethane resin contains the aromatic rings in an amount of 0.05 to 5.0 mmoi/g. 
When the aromatic ring content is too small, the glass transition temperature of the resin is decreased so 
that the tackiness is increased. When the aromatic ring content is too large, solubility of the resin in the 
solvent is decreased. 

Examples of the polyurethane resin having the aromatic rings .are polyurethane resins prepared from an 
so isocyanate component such as methylenediisocyanate and a polyester component such as isophthalic acid, 
terephthalic acid, adipic acid, neopentyl glycol, caprolactone, hexanediol and the like. Commercially 
available products include UR 820O (aromatic ring content of 4.5 mmol/g) and UR 8300 (aromatic ring 
content of 3.4 mmol/g) both manufactured by Toyobo Kabushikikaisha, Japan. Such polyurethane resin may 
be prepared by a conventional method comprising charging an acid component (e.g. dimethyl isophthalate, 
55 dimethyl terephthalate, adipic acid, sebacic acid, azelaic acid, etc.). a polyol component (e.g. hexanediol, 
ethylene glycol, 1.4-heptanediol,, neopentyl glycol, polyethylene glycol, etc.) and optionally dimethyl 5- 
sodiumsulfoisophthaiate in a reactor equipped with a thermometer, a stirrer and a partially refluxing 
condenser followed by the addition of zinc acetate, sodium acetate or antimony trioxide to proceed 
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transesterification at a temperature of 140 to 220* C for about 3 hours, then adding poiycaproiactone diol to 
the resulting polyesterpolyoi and further adding diphenylmethane diisocyanate and dibutyltin laurate 
together with methyl ethyl ketone, and heating the reaction mixture at a temperature of 70 to 80 *C for 
about 8 hours to obtain the desired polyurethane resin having the aromatic rings. 

The vinyi chioride-vinyl acetate copolymer and the polyurethane resin may be used independently or in 
combination. When they are used in combination, the copolymer and the polyurethane are used preferably 
in a weight ratio of 2:8 to 8:2. 

The binder resin may optionally contain an isocyanate compound. When the isocyanate compound is 
contained in the binder resin, the hydroxy] groups of the vinyl chioride-vinyl acetate copolymer and the 
isocyanate group of the isocyanate compound are cross linked so that the strength and durability of the 
indicia-receiving layer is further increased. As the isocyanate compound, a trifunctional one such as 
Colonate L (manufactured by Nippon Polyurethane) is preferably used. The isocyanate compound is used 
preferably in an amount of 5 to 30 % by weight based on the total weight of the binder resin in the indicia- 
receiving layer. 

As the pigment to be dispersed in the binder resin, light pigments are preferably used to achieve clear 
visibility when the indicia are marked on the indicia-receiving layer by melt transferring the ink layer formed 
on the ink ribbon from the dispersion of a pigment such as carbon black or a dye such as nigrosine in a 
wax with the heated printing head. Among the pigments, SiOz. Ti02 and their mixture are preferred. SiOa 
and TiOa have good affinity with the vinyl chloride-vinyi acetate copolymer and the polyurethane resin and 
also with the wax to be used as a binder resin for preparing the ink ribbon. When the SiOa and TiOa are 
used together with the vinyl chloride-vinyi acetate copolymer and the polyurethane resin, the indicia- 
receiving layer has excellent printing characteristics and durability. To adjust surface roughness of the 
indicia-receiving layer and increase the printing characteristics, SiOs preferably has a secondary particle 
size in a range from 0.1 to 20.0 um. When the secondary particle size of SiOa is "'too small, a contrast 
between a background of the indicia-receiving layer and the indida is decreased, and when it is too large, 
touch is slightly worsened-. The amount of the light inorganic pigment to be used is from 20 to 50 % by 
weight based on the binder resin contained in the indicia-receiving layer. When said amount is less than 20 
% by weight a contrast between a background of the indicia-receiving layer and the indicia Is decreased. 
An amount larger than 50 % by weight is not necessary. 

When the indicia are printed on the indicia-receiving layer by contacting the ink ribbon having the ink 
layer containing the anthraquinone type disperse dye or the azo disperse dye dispersed in the thermoplas- 
tic resin with the heated printing head to sublimate or evaporate the dye onto the indicia-receiving layer and 
have the dye penetrated in the layer, the pigment in the indicia-receiving layer should have good 
penetrability of the dye and well keep the dye molecules, and also has good transparency so that printed 
marks which are often formed beneath the indicia-receiving layer can be seen through the indicia-receiving 
layer. In this case, as the pigment, organic resin fine particles are preferably used since they have good 
penetrability of the dye, the property for holding the dye molecules after stopping heating and good 
transparency in addition to an inherent property for reinforcing the layer. Examples of such organic resin 
fine particies are fine particles of cross linked polystyrene, cross linked polyvinyl chloride, cross linked 
polymethyl methacryiate and the like. These organic resin fine particles have good affinity with the vinyl 
chloride-vinyl acetate copolymer and the polyurethane resin. When such organic resin fine particles are 
used in combination with the vinyl chloride-vinyl acetate copolymer or the polyurethane resin, the former 
fine particles are well dispersed in the latter copolymer or resin so that the penetrability of the dye and the 
holding property of the dye molecules are desirably realized. Therefore, the indicia-receiving layer has good 
printing property and durability. To these ends, preferably the organic resin fine particles have an average 
particle size of 0.1 to 20.0 um. An amount of the organic resin fine particles to be used is from 1 to 40 % 
by weight based on the weight of the binder resin in the indicia-receiving layer. 

As the dye to be used in the above printing system, those having a sublimation property such as 
anthraquinone type disperse dyes, azo disperse dyes, direct dyes, dyes soluble in an organic solvent are 
exemplified. Specific examples of such dyes are disperse dyes (e.g. C.I. Disperse Yellow 1, C.l. Disperse 
Orange 3. C.l. Disperse Red 5, C.i. Disperse Orange 5, C.l. Disperse Red 4, C.I. Disperse Violet 4, C.l. 
Disperse Blue 3, C.l. Disperse Blue 1, C.l. Disperse Blue 7, C.I. Disperse Black 1, C.l. Disperse Black 3, 
etc.), TS Yellow 103, Miketon Fast Brilliant Blue B (a disperse dye manufactured by Mitsui Chemical). 
Sumilight Blue OA (a direct dye manufactured by Sumitomo Chemical), Sumilight Blue FC (a direct dye 
manufactured by Sumitomo Chemical). Sumilight Blue S35 (a direct dye manufactured by Sumitomo 
Chemical), Kayaset Blue 136 (an organic solvent soluble dye manufactured by Nippon Kayaku) and the like. 
Further, suitable dyes are listed in ''Senryobinran" (Dye Handbook) published by Maruzen in-July. 1970. 
Preferred examples of the binder resin to be used to form the ink layer are cellulose resins (e.g. 
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• • cellulose acetate, ethyl cellulose, hydroxyethyl cellulose, ethyl hydroxy cellulose, hydroxy propyl cellulose, 

methyl cellulose, etc.), vinyl resins (e.g. polyvinyl alcohol, polyvinyl acetate, polyvinyl butyral. polyvinyl- 
pyrolidone, etc.), polyester, polyacrylamide and the like. 

The ink layer may be formed by dispersing the dye and the binder resin in an organic solvent such as 
5 toluene, methyl isobutyi ketone and dioxane to prepare an ink layer paint and coating the paint on an ink 
ribbon substrate followed by drying. 

The Indicia-receiving layer containing the above described pigment may be formed by mixing the 
; pigment, the binder resin and other optional components in an organic solvent to prepare an indicia- 

receiving layer paint and coating said paint on a substrate followed by drying. 
70 • As a substrate material, paper, a plastic film such *as a polyester film and a poiyamide film, a metal foil 
and the like are used. 

Any organic solvent In which the binder resin can be dissolved may be used. Examples of the organic 
solvent are cyclohexanone, methyl isobutyi ketone, methyl ethyt ketone, ethyl acetate, toluene, 
tetrahydrofuran, dioxane and mixtures thereof. 
75 Since an extremely large sliding contact force may be applied on the indicia-receiving layer during 
writing and reading data by a reading and writing machine, a solid lubricant is preferably contained in the 
indicia-receiving layer. As the solid lubricant, crystalline minerals with layered structure and organic 
. compounds are preferably used. Among them, metal salts of fatty acid, particularly zinc stearate are 
preferred. The solid lubricant is used in an amount of 0.1 to 10 % by weight based on the weigh of the 
20 binder resin in the indicia-receiving layer. 

Although the above explanation has been made in relation with the heat transfer printing, the same 
effects can be achieved in a wire dot printing or an ink jet printing by forming the indicia-receiving layer 
comprising the pigment and the above described vinyl chloride-vinyl acetate copolymer and/or the 
polyurethane resin. 

25 After the formation of the indicia-receiving layer, the substrate is cut to a desired form such as a card. 
Then, any mark such as a bar cord is printed on the-card-by means of the ink ribbon and the printing head. 
The card bearing the bar cord can be used for, for exampie. settling the account by optically identifying the 
bar cord. When a magnetic recording layer is also formed on the substrate together with the indicia- 
receiving layer, such card can be more conveniently used as a magnetic card. In such case, the indicia- 

30 receiving layer and the magnetic layer may be formed on the substrate in various patterns. For example, 
both layers can be formed on one side of the substrate, or one is formed on one side and the other on the 
other side. Each layer can be formed on the substrate independently, or one layer is formed on the other 
layer. The layers may be formed on the whole or parts of surface of the substrate. 

When the indicia-receiving layer and the magnetic layer are both formed on the substrate, the magnetic 

35 layer may be formed by a conventional method. For example, a magnetic paint containing magnetic 
powder, a binder resin, an organic solvent and other optional components is 'applied on the suitable area of 
the substrate surface adjacent to the area on which the indicia-receiving layer is formed, and drying the 
paint 

As the magnetic powder, any conventional magnetic powder is widely used. Examples of the magnetic 
40 powder are 7-Fe203 powder. FeaO* powder, cobalt-containing 7-Fe203 powder, cobait-containing FesO^ 
powder, Cr02 powder, Fe metal powder. Co metai powder, Fe-Ni alloy powder, barium ferrite powder and 
the like. 

As the binder resin in the magnetic layer, any of the conventional ones is used. Examples of the binder 
resin are vinyl chloride-vinyl acetate resin, cellulose resin, polyvinyl butyral resin, polyester resin, polyure- 
45 thane resin, isocyanate compounds and the like. 

As the organic solvent, one in which the binder resin is soluble is used, and the same kinds of solvents 
as used for the formation of the indicia-receiving layer may be used. 

50 PREFERRED EMBODIMENTS OF- THE INVENTION 

The present invention will be illustrated by following Examples in which "parts" and "%" are by weight 



55 Example 1 

The following components were mixed and dispersed in a ball mill for 5 hours to form an indicia- 
receiving layer paint 

5 
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70 



75 



25 



30 



35 



40 



Component 



Vinyi chloride-vinyl acetate-vinyl alcohol copolymer having the acrylic 
hydroxyl groups (VAGF manufactured by U.C.C., U.S A, OH content. 1 .8 
%) 

Polyurethane resin having the aromatic rings (UR-8200 manufactured by 

Toyobo. Aromatic ring content 4.52 mmol/g) 

Si02 (Average secondary particle size. 2.8 am) (Carplex CS-701 

manufactured by Shionogi, Japan) 

TIO2 (Taipake CR-50 manufacture by Ishihara Industries) 

Cyclohexanons 

Toluene 



Parts 



30 



30 

30 

10 
200 
200 



20 



The prepared indicia-receiving layer paint was coated on a part of a white polyester film having a 
thickness of 188 um and an O.D. value of 0.05 measured by a reflection densitometer (manufactured by 
Macbeth) and dried to form an indicia-receiving layer having a widtii of 20 mm and a dry thickness of 8 y.m. 

Separately, a magnetic paint was prepared by mixing tine following components by a bail mill for 50 
hours: 



Component 



Co-containing y^FszOz powder 

Vinyl chloride-vinyl acetate-vinyl alcohol copolymer 

(VAGH manufacture by U.C.C.) 

Polyurethane elastomer (N-23C4 manufactured by 

Nippon Polyurethane) 

Trifunctionai low molecular weight Isocyanate 

compound (Colonate L manufactured by Nippon 

Polyurethane) 

Carbon black 

Methyl ethyl ketone 

Toluene 



Parts 



100 
10 

10 

5 



3 

120 
120 



The prepared magnetic paint was coated on a part of the white polyester film adjacent to tiie part^ on 
which tiie indicia-receiving layer had been formed and dried to iom a magnetic layer having a widtii of 10.1 
mm and a dry thickness of 12 jim. 

The polyester film bearing the indicia-receiving layer and the magnetic layer was cut to a desired size 
and shape to produce a card. 



45 



Example 2 

In the same manner as in Example 1 but using 60 parts of the vinyl chloride-vinyl acetate-vinyl alcohol 
copolymer (VA6F) instead of 30 parts and no polyuretiiane resin having the aromatic rings in the 
preparation of the indicia-receiving layer paint, the indicia-receiving layer and the magnetic layer were 
formed on the film and the card was produced. 



50 Example 3 

In the same manner as in Example 1 but using 40 parts of SiOa Instead of 30 parts and no Ti02 in the 
preparation of the indicia-receiving layer paint, tine indicia-receiving layer and the magnetic layer were 
formed on the film and the card was produced. 

55 



Example 4 
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In the same manner as in Example 1 but using 60 parts of the polyurethane resin having the aromatic 
rings instead of 30 parts, 40 parts of Si02 instead of 30 parts, no vinyl chloride-vinyl acetate-vinyl alcohci 
copolymer and no Ti02 in the preparation of the indicia-receiving layer paint, the indicia-receiving layer and 
the magnetic layer were formed on the fiim and the card was produced. 



Example 5 

In the same manner as in Example 1 but using 60 parts of the vinyf chloride-vinyi acetate-vinyl alcohol 
w copolymer instead of 30 parts, 40 parts of Si02 instead of 30 parts, no polyurethane resin having the 
aromatic rings and no Ti02 in the preparation of the indicia-receiving layer paint, the indicia-receiving layer 
and the magnetic layer were formed on the fiim and the card was produced. 



75 Example 6 

In the same manner as in Example T but forming no magnetic layer, the card was produced. 



20 Example 7 

In the same manner as in Example 2 but forming no magnetic layer, the card was produced. 



25 Example 8 

In the same manner as in Example 3 but forrhing no magnetic layer, the card was produced. 



00 Example 9 

In the same manner as in Example 4 but forming no magnetic layer, the card was produced. 



35 Example 10 

In the same manner as in Example 5 but forming no magnetic layer, the card was produced. 



40 Example 11 

In the same manner as in Example 1 but using 40 parts of the vinyi chloride-vinyl acetate-vinyl alcohol 
copolymer instead of 30 parts, 40 parts of the polyurethane resin having the aromatic rings instead of 30 
parts, no S\Oz and no TiOa and using 10 parts of cross linked polystyrene fine particles (Fine Peart PB- 
4S 3006 E having an average particle size of 6 um manufactured by Sumitomo Chemical) and 0.1 part of zinc 
stearate in the preparation of the indicia-receiving layer paint, the indicia-receiving layer and the magnetic 
layer were formed on the film and the card was produced. 

so Example 12 

In the same manner as in Example 1 1 but using no zinc stearate, the indicia-receiving layer and the 
magnetic layer were formed on the fiim and the card was produced. 

55 

Example 13 

In the same manner as in Example 11 but using no polyurethane resin having the aromatic rings and 80 
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10 



15 



20 



parts of the vinyl chloride-vinyl acetate-vinyl alcohol copolymer Instead of 40 parts in the preparation of the 
mdicia-recetvmg layer pant, the indicia-receiving layer and the magnetic layer were formed on the film and 
the card was produced. 

Example 14 

In the same manner as in Example 11 but using no vinyl chloride-vinyl acetate-vinyl alcohol copolymer 
and 80 parts of the polyurethane resin having the aromatic rings instead of 40 parts in the preparation of the 
indica-receiving layer paint, the indicia-receiving layer and the magnetic layer were formed on the film and 
the card was produced. 

Example 15 

^J" *f /sme manner as in Example 12 but using the same amount of cross linked polymethyl 
methacry ate fine particles (MP-3100 having an average particle size of 0.4 urn manufactured by Soken 
Chemical) in place of the cross linked polystyrene particles in the preparation of the indicia-receiving layer 
the .ndica-recerving layer and the magnetic layer were formed on the film and the card was produced. 

Example 16 

In the same manner as in Example 11 but forming no magnetic layer, the canj was produced. 
Example 17 

In the same manner as in Example 9 but using the same amount of a polyurethane resin having no 
aromatic nngs (Pandex T-5201 manufactured by Dainippon Ink and Chemical) in place of the polyurethane 
resm having the aromatic rings in the preparation of the indicia-receiving layer paint, the indicia-receiving 
layer and the magnetic layer were formed on the film and the card was produced. 

35 Example 18 

In the same manner as in Example 10 but using the same amount of a vinyl chloride-vinyl acetate-vinvl 
alcohol copo ymer having no acrylic hydroxy! groups (VAGH manufactured by U.C.C.) in place of the vinyl 
chlonde-vrnyl acetate-vinyl alcohol copolymer having the acrylic hydroxyl groups in the preparation of the 
indicia-receivrng layer paint, the indicia-receiving layer and the magnetic layer were formed on the film and 

the card was produced. 



25 



30 



40 



Example 19 



45 



SO 



In the same manner^as in Example 14 but using the same amount of the. polyurethane resin having no 
aromatic nngs (Pandex T-5201) in place of the polyurethane resin having the aromatic rings, no polystyrene 
partcles and no zinc stearate in the preparation of the indicia-receiving layer paint, the indicia-receiving 
layer and the magnetic layer were formed on the film and the card was produced. 



Example 20 



ss 



In the same manner as in Example 13 but using the same amount of a vinyl chloride-vinyl acetate-vinyl 
alcoho copolymer having no acrylic hydroxyl groups (VAGH) in place of the vinyl chloride-vinyl acetate- 
vinyl alcoho^^ copolymer having the acrylic hydroxyl groups, no polystyrene particles and no zinc stearate in 
me preparation of the indicia-receiving layer paint, the indicia-receiving layer and the magnetic layer were 
formed on the film and the card was produced. 
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Comparative Example 1 

In the same manner as in Example 9 but using a polyester resin (Vilon 200 manufactured by Toyobo) in 
place of the polyurethane resin having the aromatic rings, the indicia-receiving layer was formed and the 
5 card was produced. 



Comparative Example 2 

10 In the same manner as in Example 14 but using the same amount of the polyester resin (Vilon 200) in 

piace of the polyurethane resin having the aromatic rings and no zinc stearate, the indicia-receiving layer 

was formed and the card was produced. 

With each of the cards prepared in Examples and Comparative Examples, durability and printing 

characteristics of the indicia-receiving layer were examined. 
76 The durability of the indicia-receiving layer was examined by reciprocaljy sliding a magnetic head on 

the surface of the card at a rate of 150 mm/sec. under a load of 500 g at 45* C and 90 %RH, and counting 

the number of reciprocal sliding till the indicia-receiving layer. 

The printing characteristics were examined by thermally transferring characters on the indicia-receiving 

layer and then reciprocally sliding a magnetic head on the surface of the card at a rate of 150 mm/sec. 
20 under a load of 500 g and counting the number of reciprocal sliding till the indicia became unclear. 

As an ink ribbon used for printing, one having an ink layer comprising carbon black dispersed in a wax 

binder was used for the cards produced in Examples 1-10 and Comparative Examples 1-2, or one having 

an ink layer comprising an azo disperse dye. CI. Disperse Black 1 (Sumikalon Diazoblack B manufactured 

by Sumitomo Chemical) dispersed in polyvinyl alcohol resin was used for the cards produced in Examples 
25 11-20, and the characters were printed by means of a thermal head of 8 dots/mm with applying electric 

powder of 0.8 mJ/dot. 

Just after the production of the card or after keeping the card at 60 ' C for 1 .000 hours, a whiteness 
degree of the indicia-receiving layer was measured by means of the reflection densitometer (manufactured 
by Macbeth). The "whiteness degree" means an optical density (O.D.) value measured by the reflection 
30 densitometer, and the smaller value indicates better whiteness. 

The results are shown in Tables 1 and 2. 

Table 1 



Example 


Durability 


Printing 


Whiteness degree (O.D. 


No. 


(Number) 


characteristics 


value) 






(Number) 












Just after 


After 1 ,000 








production 


hrs at 60* C 


1 


2,920 


1,570 


0.08 


0.13 


2 


2.330 


1,560 


0.07 


0.11 


3 


2,990 


1,490 


0.09 


0.15 


4 


2,330 


1,510 


0.09 


0.19 


5 


2,300 


1,530 


0.07 


0.10 


6 


2,950 


1,590 


0.09 


0.14 


7 


2.320 


1,570 


0.08 


0.11 


8 


2,970 


1,510 


0.09 


0.14 


9 


2,340 


1.490 


0.09 


0.20 


10 


2,290 


1,560 


0.07 


0.10 


17 


1.530 


920 


0.10 


0.34 


18 


2,190 


1,620 


0.08 


1.10 


Com.1 


1.120 


560 


0.09 


0.30 
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Table 2 



Example 


Durability 


Printing 


Whiteness degree (O.D. 


No. 


(Number) 


ciiaracteristics 


value) 






(Number) 












Just after 


After 1 ,000 








production 


hrs at 60*C 


11 


5,120 


5,110 


0.11 


0.14 


12 


5.010 


5,000 


0.10 


0.12 


13 


5,060 


5.045 


0.12 


0.13 


14 


5,050 


5,040 


0.10 


0.15 


15 


5,060 


5,050 


0.10 


0.13 


16 


5,130 


5.110 


0.11 


0.13 


19 


4,360 


4.340 


0.14 


0-47 


20 


4,450 


4,430 


0.10 


0,56 


Com.2 


3,570 


3.560 


0.11 


0.46 



As understood from the results of Tables 1 and 2. in comparison with the cards produced in 
Comparatiye Examples, the cards produced according to the present invention (Examples 1-20) have longer 
durability (larger number of slidings till breakage), better printing characteristics, higher whiteness degree, 
and the good thermal resistance of whiteness. These results mean that the cards according to the present 
invention has better durability and printing characteristics. 



Claims 



1 . An article comprising a substrate and an indicia-receiving layer on the substrate which comprises a 
pigment and at least one binder resin selected from- the group consisting of vinyl chloride-vinyl acetate 
copolymers and polyurethane resins. 

2. The article according to claim 1, wherein the vinyl chloride-vinyl acetate copolymer and the 
polyurethane resin are used in combination as the binder resins. 

3. The article according to claim 1 . wherein the vinyl chloride-vinyl acetate copolymer Is one having 0.1 
to 7 % by weight of acrylic hydroxy! groups. 

4. The article according to claim 1 . wherein the polyurethane resin has 0.05 to 6.0 mmol/g of aromatic 
rings. 

5. The article according to claim 1 , wherein the pigment is a light pigment. 

6. The article according to claim 5. wherein the light pigment is contained in an amount of 20 to 50 % 
by weight based on the weight of the binder resin. 

7. The article according to claim 6, wherein the light pigment is at least one selected from the group 
consisting of SiOa and TiOa. 

8. The article according to claim 7. wherein the light pigment Is a mixture of SiOs and TiOa. 

9. The article according to claim 7, wherein SiOa has an average secondary particle size of 0.1 to 20.0 

10. The article according to claim 1, wherein the pigment comprises organic resin fine particles. 

11. The article according to claim 10. wherein the organic resin fine particles are contained in an 
amount of 1 to 40 % by weight based on the weight of the bider resin in the indicia-receiving layer. 

12. The article according to cfaim 10. wherein the organic resin fine particles are selected from the 
group consisting of cross linked polystyrene fine particles, cross linked polyvinyl chloride fine particles and 
cross linked poiymethyl methacrylate fine particles. 

13. The article according to claim 10, wherein the organic resin fine particles have an average particle 
size of 0.1 to 20.0 um. 

14= The arScfe according to claim 1, wherein the indicia-receiving layer further comprises a solid 
lubricant. 

15. The article according to claim 14. wherein the solid lubricant is a metal salt of a fatty acid. 

16. The article according to claim 1, which further comprises a magnetic layer formed on the substrate. 
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